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ABSTRACT 

Very little is known about how companies make 
decisions about budgets for training. Previous research on employee 
training has focused on the impact of training on an individual's 
success in the labor market. Economists have also studied why 
employers are more likely to train certain persons than others. This 
study, on the other hand, uses a unique data base on human resource 
practices in U.S. businesses (the Columbia Business School Human 
Resources Survey) to study the variation in the training effort 
across companies. A simple economic model is used to derive several 
testable hypotheses about the variables that can explain why some 
businesses invest more in employee training than others. The role of 
firm characteristics as well as characteristics of the company's 
industry are studied. The model correctly predicted that large 
businesses, those with h^gh capital-labor ratios, and those with a 
high proportion of internal promotions were more likely to have 
formal training programs. In the case of cost, however, the model 
performed poorly. Further research is needed to obtain alternative 
measures of the extent of training and its ccst-eff ectiveness in 
terms of the organization. (KC) 
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INTRODUCTION 



emnlove£^fi?^J^ 2" f"* * U : S - organizations with fifty or more 

S^Si ^ 00 formal . Prog™/* employee mining and development Although human 
rwoinwmanagen argue that training is critical for developing a productive wcrirforce. very UuJeis known 
about how companka make decisions about budgets for tuning. Previous re*earchby tabor ecooomtoon 
employee training has focused on the impact of training onlaindividual's s^e^ in theTbcTrSa^i t 
how training itises the individual's wage and reduces the probability of Uvott^onc^^^^Sied 
why emptoyen are mote likely to train certain individuals dun otbeW, JiZpmkrt^^™ Z 

rlS£^ W £„£ Henct^SnT 
research on Mining has been concerned with the impact of investments in training on the dSibutioa of 

ST^Sf^i"??^ 7*™* 00 tamin * * industrial tad organizational penologists has been conducted at 
toi^vidual level, focusing on the impact of training on the employee's ^gniSelrills. work effoTand 

This paper on the other hand, considers the organization as the unit of observation. Although 
economic models of training decisions art framed in terms of a company's calculation of the costs and 
benefits of such training, empirical work has never been able to test this model directly on company 
Romance. Researchers have been forced to make inferences about company performance based on data on 
the careers of individuals. By utilizing a unique database on human resourw practic^Tu S lEstae«3 I 

ZiTJ°JSl y "5 T"? '* ^ ^8 •*« a* 0 * companies. A simplel ^nomk ^W^Ste 
derive several testable hypotheses about the variables that can explain why some business^ invS moTto 
employee training ttian others. The role of firm characteristics as well M ch^teSof ito££nV? 
industry are sridied. The results of this research should prove useful for fomcas^gtoJ a „S y S 

£2! °? infa £ raight ^ such fectois as technological change? gove^S^sidies 

for training and the extent of competition in the product market. 

rh* n-JI^J?" ^fS* * ** P?*' 100 Utemure 00 emptoyee training is summarized in order to show 
the types of data available to researchers who have previously studied the topic of employee i training to (he 

^Jf^J ?5 Crib0 , thC H?* 1 m *• Columbia Business Schonl Hmu? r2S^W aS 
S .relative to other databases that have been used for TsEdy 

^^i^L^S^' ^Tr a 0f C ° m ^ Training Programs, specifies a simple mJL Z x 
tested with the survey data. The final section discusses directions for future research. 

LITERATURE REVIEW 

. . to *»* section of PaP«. I summarize the literature that exists on the subject of employee training 
and development to preparing this summary, I have reviewed work by economists and StSfiT * 
psychologists as well as the results of previous surveys of corporate training programs. 

Economists 

Economists who study on-the-job training have primarily been interested in modelling who receives 
framing and how it affects the individual's growth in earnings over his working life. Examples of this 
literature are the studies by Miner- (1983. 1987), Brown (1983), UUard and Tan (WgSpSSnS and 
Shack.Marquez (1986). Barron, Black and Lowenstein (1987, 1988) and Lynch (l^lSXSfa fuse 
data from ^nanonal surveys such as the Panel Study of Income Dynamics, me National LongTudtoaT Wys 
£LS). the Current Population Survey, and the Employment Opportunities Pilot Project. Information on 
training from the first three data sets is obtained cUrectly from the individuals who are surveyed. 

For example, in the Panel Study of Income Dynamics, which was used by Mincer and 
Brown, individuals are asked "On a job like yours, how long would it take the averane 
person to become fully qualified?" and "Are you learning skills on the current job which 
could lead to a better job or promotion?" 

The National Longitudinal Surveys, which were used by Mincer, LUlard, and Tan and 
Lynch, contain a variety of training questions depending cn the particular cohort that was 
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surveyed For example, for older NLS cohorts, me naming questions are 'Do you receive or 
use additional training (other than schooling training) on your job?" and "What was the 
longest type of training you have had since the last interview?* For the NLS youth cohort, 
however, information is provided on ail training speik in the respondents' working life; and 
u is possiD* to separate company training from apprenticeship training. The individuals in 
this survey were first interviewed in 1978 when they wen between the ages of 14 and 21 
and have been re-surveyed every year or two since that time. 

The January 1983 Current Population Survey, used by Lillard and Tan. and PergamU and 
Shack-Marquez, contains the following question on training: "What training was needed to 
get the current or last job and what training is needed to improve skills on the current job?" 

Finally, the 1980 Employment Opportunities Pilot Project (EEOPP) Dataset, used by Barron 
et aL, is unique in that it surveys employers. The employers were asked to provide 
information on the amount of on-the-job training provided their most recently hired worker 
as^meawed by the number of hours typically spent by various personnel in training this 

The main findings of this research can be summarized briefly: individuals who receive training are 
likely to be young, white males. Most studies also find that the more educated individuals receive more 
training than the less educated. Private sector training is found to play a significant role in the wage 
(^termination and career patterns of young workers; individuals with more training have significantly larger 
wage growth and longer job tenure. The data from the EOPP Survey also show that individuals who received 
more naming in their first three months of employment have significantly faster productivity growth during 
their first two years with the employer. 8 



Industrial Psychologists 



a «H , ^dutfrial psychologists have studied we effects of employee training utilizing experimental methods 
and case studies. They have measured the effectiveness of training in one of four ways: (1) subjective 
learning (judgments of course participants or trainers); (2) objective learning (results on standardized tests)- (3) 
subjective behavior (changes in on-the-job behavior, as perceived by course 'participants, peersTsupe^^rs)- 
™*^J™ mcni \ ot 5 W »lc indicators such as reduced ccwHmpmved^wry 

or quanuty of output). An excellent survey of studies conducted by industrial psychologists on the subject of 
managerial training is provided in Burke and Day (1986). Tney review seventy incles that evaluated the 
f"^!^ °f trauung programs for managerial or siipervisory personnel in various companies. In all of 
these studies, the individual is the unit of observation and individuals who received training are compared to 
uwse who were not in the training program. The comparisons are made on the basis of scores on skill or 
Kt£ P 8 *™"? rankings, ratings during role play, and survey ratings by subordinates. Only a 
handfulof these studies evaluated trauung programs in terms of objective results. The best example of the 
Uner type of study is the one conducted by Russell. Terborg and Powers (1985) in which 62 retail stores 
belonging to the same international merchandising organization were the units of observation. TTiey found 
that sales volume per employee was positively and significantly correlated with the percentage of sales 
personnel who received training in basic sales procedures and with the sales personnel's perceptions of the 
emphasis given training in the store. 

The main problem with these studies is that each one is limited to a relatively small group of 
individuals (normally between 50 and 100) in one company so that it is difficult to generalize the findings 
beyond the company under study. Although Russell et aL examined 62 companies, they are in the same 
industry and belong to the same organization. In her critique of the psychological research, Ingols fi98Tk 
accuses the researchers of minimal cross-referencing: They do not look for common themes across * 
companies, but focus on the specific case at hand." She concludes that this line of research has left us with 
a limited and fragmented knowledge about the role of training in corporations. 



Surveys of Corporal* Training Programs 



Information on investments in employee training can also be obtained from surveys that are 
conducted by various organizations. For example, each year. Lakewood Research, a division of Lakewood 
Publications, the publisher of Training Magazine, conducts a survey of IjT^^^ihSoSrm 
employees. Respondents are asked for information on the amoont their organization budgets for formal 
STSLw ^^21^^^^ nxdve n^durtof to year, anda^teof hours of training 
they receive. Hie information from approximately 2,400 respondents is extrapolated by L akew ood Research 
to a universe of 230.000 organization/and reported in agptgttfigtires oST^cZ^^r^S^ 
1987 survey, published in May 1988. uidtotefcat $32 bSoTwu b^^UMb^S^^m^ 
38.* million workers scheduled to receive 12 billion boom of training. The survey also described the types 
of ung (e.g. management skills, technical skins, clerical skills, sales skills, e*.j i provided by the 
respondent companies and showed how these differ across industries and size of firm. 

e » nm,e ^JSSS*** ""T 8 * J" *» *** PrcP** by The Conference Board in 1975 
(Lusterman, 1977). It surveyed 2800 companies that had at least 500 employees and received usable 
responses from 610 firms. These data were then extrapolated to the umvene of 7600 firms. Information on 
per employee expenditures for formal in-house tnining. tuition aid and other outside training was obtained. 
TOe main findings of this study wen that the companies spent an avemge of $60 per employee on the three 
types of training, $48 of which was spent on formal in-house training; large companies spent more per 
employee than small companies; and the share of the training budget attributed to formal in-house training 
rose from 47% for the firms in the smallest size category to 87% for the firms in the largest size category 
Convemng the 1975 expenditures to 1987 dollars would produce an expenditure of $93^cr employ* 
formal in-nouse training. 

In 1985, The Conference Board surveyed 218 companies to obtain information on changes in 
corporate education and tnining that had occurred in the previous Ave yearj (Lustennan, 1985). While this 
new report did not contain any cost information, it discussed how the tnining function had increased in 
unportance at the surveyed companies. A larger proportion of employees in all major job categories were 
involved each year in formal training as compared to five yean earlier. The companies reported that they 
were strengthening and widening the role of corporate tnining departments and were using more sophisticated 
methods to evaluate the need for and to assess the impact of employee training. * F 

_ . A ,j£?,? xam P ,e of * corporate survey is the one conducted by the Battclle Human Affairs Research 
Center in 1987 (Saan, Johnson, McLaughlin, and Zimmerie, 1988). This group mailed a questionnaire to 100 
J^s. companies randomly selected from all private-for-profit companies having at least 1.000 employees. 
While the response rate was excellent (61%), the survey collected data only on management training. The 
lnformauon u i in the form of categorical variables such as the company's use of formal on-the-job training 
mentoring, job-rotation, training needs assessment, and training evaluation systems. The survey also collected 
Im^f 0 "^ ° reas0M c ° mpani ? ** ve for alec ?8 v »ous training program approaches (eg. external vs. 
™T?l' Q * , ! process 10 T P arucl P anU for *»» I^grams. The major finding from this survey 
is mat 89% of the companies reported using formal training/education programs, with usage of this training 
positively correlated with company size. In spite of the prevalence of formal training, there was limited 
evidence of systematic evaluations of management training by the companies in this sample. 

General Observations 

As this literature review has revealed, what we know about employee training is the following: 

it has positive career impacts on the individuals who receive it; 
that U.S. companies spend a fair amount on formal training; and 

many case studies conclude that employee training is effective in improving job performance. 

What is lacking, however, is a dear understanding of why some companies invest heavily in employee 
training and others do not. To date, no one has been able to study the variation in training across businesses 
and to describe the factors that determine that variation; with the exception of the EOPP survey the focus has 
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always been on variation In training across individuals, ft is the purpose of the current research to shift the 
focus of analysis to the company that is making the alining decision. 

THE COLUMBIA BUSINESS SCHOOL HUMAN RESOURCES SURVEY 

ta i 1987, the Industrial Relations Research Center of the Columbia Business School conducted a 
survey of human resources policies and practices in American businesses. A questionnaire wassenito the 
tit? ^2? rtspoMfl)1 f for 7,763 businesi during the time period covering Fall 1986 through Sonna 
W87. The name and address of the executive in charge of each unit was obtained from the Compuaat data 

Response rasa. Responses were received from 854 business units (11 percent response rate) 
although useable data ware received from only 493 business units (6.4 percent overall responre rate). 
Although this response rate is low, it ij not substantially different from the response rates obtained by 
analysts who conducted much less comprehensive surveys of organizations' Human Resource Management 
(ERM) policies (for example* see ffitt & Ireland, 1986*). The businesses in the Columbia survey arelSler 

^.^•^S S* BatteU ° ?™ y , Rftyiwent of our businesses ha ve fe^er than 9(» 

employees; twenty-five percent have fewer than 240 employees, The Battclle survey onlv included business 
wtttat least 1.000 employee, and this may. in part. expK why their S^S^^J^J^S^ 
indeed have a better response rate from larger business units. Responding business units tendedto be lamer 
Zf^S!^^ ^ reported rignifkantly higher sales, operating income, capital expenditures, assets, 
and equity than nonrespondents. The industrial distributions of the two groups were very similar. 

• • Dta ^'!* ctwL ^ ****** instrument sent to COMPUSTAT business units elicited detailed data 
pertaimng to 1986 on organizations' HRM policies and practices covering various occupational nouns: (I) 
cS^lT^** (3) ^^Prof«ionai and technical workers; (4) uiuorSed and (5) nonunior 
clerical workers; and (6) unionized and (7) nonunion manufacturing and production workers. Information on 
paining and development; selection, evaluation, and compensation policies; and communication and employee 
involvement policies was obtained for each of these groups. la addition, the business units movSrt 
mformauon about their overall human resource planning. F 

The data from the human resources survey have been merged with the data on the COMPUSTAT 
files. Hence, for each of the business units in the survey, we have information on capital expenditures value 
of assets, operating income, research and development expenditures, and net sales. Demographic 
cnaractensBcs of the business's employees are proxied by the characteristics of the employees in the 
organization s industry and geographic labor market, as reported in the Current Population Survey data. In 
SSpIELST J«i«ne» units in the manufacturing sector, we have information on the following attributes of 
the business unit's four-digit SIC category: concentration ratio, value of exports, value of imports* value of 
Si2Kt St0d ^ ^ £ mvenl °ries. value of shipments, total factor productivity, energy expenditures, and 
number of employees. Dan on these variables are available for the rime period 1958-1984 inclusive. 

On the subject of employee training and development, the survey asks several questions as they 
pertain to each of the seven occupational groups. The questions for each of these groups are: 

(t) Does your business have a formal employee training and development program? 
(2) If yes, when was the program instituted? 

If yes. who participates in decisions about the types of training and development program 
undertaken by your business? 

What was the approximate cost of formal training and development programs per employee 
in your business last year? r 7 

5) What indicators are used to assess employee training and development (e g„ employee 
opinions, productivity on the job, cost-benefit analysis)? 



(3) 
(4) 
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^,^^^17 Sponse 11 ld " i * 10 * + ****** uf corporate mining programs 
KS^^JT 10 " fmr ck>riy su n»» otheo in tarns of the weeM ofdSaii thai 

^^ C ^ y . s h ™««»™ 5»"c^ economic characteristics. As I show w to ncxf 
section of the paper, these data are critical elements of a modal of corporate investments 

SSSS. ^.? riM ? «*P«? «™y» were noHScemed with hypoSeSSg 

lE^i? ttlUUn ^ eflbB «t h«ce, could conduct a le* in^vedw 

S^^^J^h 0 ?^^ ?!^ lximi S ng ^ ^ 1119 ColuBto BusiReM School Surve/ took 
^T^^kK 0 *^ ""^J *• ?* » ""^ 1 ^ °f infoimarion from etch respondent ta 
burintas^ 5 ^ y X 8041 Why tjUMMI resource «* I***" ^ across 



Results 



JL rc P° I ? ™ff ^ fi» training questions (I). (3), and (4) above for each of the seven 
occupational groups. Formal training programs are used in one-third to one-half of the businesses in our 
SZ^t£%S£ S J? to'*™** 00 * group under study. Tliese training programs have been in existence 
tonger for unionized employees than for nonunic lized workers. UnforunaSyTdata on the cost of formal 

uiese data can be utilized to make a rough estimate of the total amount that the average business spent on 
warning. Assigning that u had the avoige Dumber of employees in each employee Gregory, the averajrT 
business would have spent .about $5.5 million on training in 1986. Multiplying this Sby d* 2 of 
businesses in the COMPUSTAT files (including those without useable names £>d addresses temteSvS) 
would result in a total expenditure of $55 billion for 1986. cxecuaves; 

Table 2 provides information on the prevalence of formal training programs across industry 
?£™"fL • tnUmng U . defined » the sum of the responses to the questions regarding presence of 
?«SiiT , 2. pn)inn ; f0r ?* 0CCU P ation * i Tories divided by the sum of Even dummy variables 
indicatmg the presence of employees in each of the seven occupational categories. As Table 2 shows toe 

of .635 m the oanspomnon industry. We also see that retail trade and the finance and msurancVuXuV 
have above average values for the training index. uioustry 

tha nil ^ n ^ e L d i ta 1,1 1* 1 * 1 ?? c,IB f m "° y ^ fomai training programs did not respond <o 

te question regarding the cost of formal training per employee. Since this variable is particularly irnWant 
for measuring variation in training intensity across business, we need to explore why some businesses 

tS^SIIXPJ^ 0thCn ^?° L . ta ? anicular ' cxistcnce of selectivity bias must be considered. 
Table 3, where the businesses are divided into four quanUes based on number of employees, provides more 
detail on this issue by showing how the response rate varied across occupation groups andacSsV ste 

^ " T S k 3 for ?* ^"P^ *• P«A> of button Smal 
ESSUrST 1 f hatrc P° n « 1 5 0 ' t ° f train ; r>g for that program. The entries in parentheses show the 
fatenage of businesses with formal training programs for that occupation. The data show no clear pattern. 
While the response rate initially rises with size, it falls off for the £y large businesses AtoouKre 
Urge i organizanons are most likely to have formal training programs the"^ to 

^VtSFV °° C ° St * ™ C m Tab,c 3 Wghly correlated across 

inrf^ rh^fjf ? COmpany reportl muaing cosa for one occupation, it reports it for the others as welL 
Indeed, the correlations across occupations are all above .75. and, in many cases, exceed 9 This suezests 
that firm characteristics aside from size may be important in explaining the response Rue. 

r. , To . tcsl ^ hypothesis. I estimated a binary Iogit model on the subset of firms that reported havin* a 
formal training program for the particular occupation under study; the dependent variable equalTone if the 
businesses reported cost of training information, and equals zero if it did not (see Table 4) Thr^cate zones 
of variables are used. The first describes the economic characteristics of the business unit ano^luo** 
SEE-the number of employees; ROA-retum on assets, calculated as the ratio of net income to identifiable 
assets; and CAPLAB-the capital-labor ratio, calculated as the ratio of capital expenditures^ .the Sefof 
employees. The second category describes the business 's human resource policie7and includes YRPGM-the 



year in which the training program wu instituted: and POUCY-an index measuring the degree of 
Mphisttcaooa of the business unit's human resource policies. 1 The third category is a sec of industry 
dummies where fee excluded cuegory is finance, insurance and real estate/ S^M^SSm 
shown a Table 4 for managers and the three nonunion occupations; sample sizes w^toosmaTfo X 
unionized occupation^ -categories. There is no evidence in Table 4 of any syaemadT rSStaSL betwSen (he 
bunnesi'! i economic characteristics and the probability of reporting training om^ti^^^S^ 
ROA hir s^mficam effects and CAPLAB is significant in only one equaiion^BSes^^ 

? v71 T^* 1 The year the training program *u instituted is significant in only one case. Finally 
£e mdustry variables appear to ba the most iniportant in this table. For example. busmeWm to reuuT 
rnduwy and in the business services industry are more likely to report cost inforroa^San ttoaei toSe 
finince and insurance mdustry. ""^ u, ° 

DETERMINANTS Of COMPANY TRAINING PROGRAMS 

In u^ section of die paper, I show how a simpte nwdd can be specified and estro^ 
0* observed variation in the presence of formal employee noting programs across (he businesses in our 

if? ^J?^ ° f ^ ??" U not 10 provide 1 ^nometric analysis of corporate 

oaining activities but rather tp provide a new direction for research on training, this analysis is nkessarily 
preliminary, but suggestive of the way in which corporate survey data can be tied y 

A Basic Framework 

Using the assumption that the businesses in our sample are profit-maximizers. we can derive several 

*£ad XSflSSf* of »»i expenTtures. Tne^mp^pSare 

defined as gross sales minus wages, training expenditures, and all other expenditures on inputs! 

(1) 17 * P»X * wL * tL - rK 

where P > » the price of the product X, X ■ the quantity of output produced, w * the wage rate t - f t» 
factors of producnon, and r • the per unit cost of this composite index. 



condition 



(2) 3 QQP. 
St L 



Maximizing n wiih respect to t, training expenditures per unit of labor, results in the following 



£5£ Z?U ^ buSm<aS WlU Ch00SC levd of 1 whc * «■» marginal return from an additional 
mVZZSZi ^" onaaitung just equals its marginal cost According to the left-hand side of equation 

2 avtra^SSuSTi 30 addld0nal d0ilar SpCm ^ WOrkCr wU1 * hi * hcr to businesses where 
the average product of labor is more sensitive to investments in training. Equation (1) can be modified to 



1 The index is defined as follows. The organization receives one point for each yes answer to the 
following questions: (1) Does (he organization have a formal written HRM plan? Doe? u^oream^non 
STSSiiSTf ^ h ™'™ l °P« in the following HRM areas: (2) WorkorgaiuzaSn^ fiKSj? 
(3) Employee selection and staffing? (4 ) Employee training and development? (5) Communication and 

(9T^^ee P reK? W Perf0nnanCC (7) Compensation? (8) Union-management relSons? 

TO *L? C induStry variablcs ™ NONDUR-nondurable manufacturing, DUR.-durable manufacturinj? 

WHTRADE-wholesale trade. RETAIL-retail'trade, BUSSERV-businSTS repair 
services and PERSERV-personal services* 
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describe the company's maximization problem as one of maximizing the discounted flow of future profits. In 
this case, me marginal return on a current expenditure on training will equal the discounted sum of increases 
in toe average product of labor over the expected working life (T) of the company's employees: 

(3) T 

I d (20 P. - i 
i»l 3T L i i 

We can derive several hypotheses about the variation in per worker training expenditures across 
businesses by considering which factors are likely to lead to a greater sensitivity of the average product of 
labor to training expenditures. First is the degree of techncJogjcil change in the firm. Companies that are 
introducing new technology need higher levels of human capital in order to implement the technology and 
reap its benefits. 

. At certain stages in the change process they meet this need by increasing their training. The 
productivity of labor in this type of company will be more sensitive to (raining because the potential for 
learning is ( greater. A second variable to study is the average tenure of the workers in the company. As 
equation (3) in dica t es , the payoff from training is higher in those companies where employees are likely to 
stay longer. Thud, the role of company size needs to be considered. As the literature review indicated, 
previous surveys have shown that large companies spend more per employee on formal training than small 
companies. If tenure is longer, on average, in large companies than small ones, this could explain the role of 
size, u this is not the case, then, according to equation (2), the only way to explain the role of size is to 
argue that labor productivity is more sensitive to training in large firms than in small ones. There are two 
possible explanations. The first is based on the argument that it is more difficult to monitor worker 
productivity in large firms. According to this view, training is more critical in large firms than small firms, 
because workers are more likely to shirk there. A second explanation relies on the notion of public goods. 
Instead of expressing training expenditures as the product of per worker expenditures and the number of 
workers, we could simply write total training expenditures, T. Then the marginal return from an additional 
dollar spent on T will be greater in large firms because a one dollar increase in T will increase the 
productivity of all workers. While this is a somewhat extreme case, it is consistent with s perhaps more 
realistic notion that there are "economies of scale" in the provision of training; one supervisor can teach a 
class of trainees and each trainee could learn as much as he would have in a private training session. 
Finally, product competition should play a role in the firm's calculation of the returns to training. For 
example, a company that is facing tough iompention from domestic competitors or from foreign companies 
may increase its investments in employee training as a way of improving produci quality and lowering 
production cost 6 



Empirical Specification 

The hypotheses discussed above are tested on the survey data using two dependent variables: (1) a 
binary variable that equals one if the business has a formal training and development program, and zero 
omerwise; and (2) the per worker expenditure on formal employee training and development. Each of these 
variables is measured separately for the seven occupation groups, and then a composite index is created for 
the business as a whole. The independent variables are measured as follows. 

First, the degree of technological change in the business is measured in several ways. I use the 
ratio of R&D expenditures to saies (RDRATIO) and the ratio of capital expenditures to the number of 
employees in the business (CAPLAB). These two variables are calculated from the COMPUSTAT files The 
third way in which the degree of technological change is measured is based on the response to the following 
survey question: "Is your organization currently using automation (through greater use of personal computers) 
as a strategy to improve your position in the marketplace?" Respondents used a scale of one to five to 
indicate how important this strategy was for their organization (AUTOMATE). The size of the business is 
obtained directly from the survey responses to the questions regarding number of workers in each 
occupational category (SIZE). When this was unavailable, information on the number of employees was 
obtained from the COMPUSTAT files. The average tenure of employees in the business was not available on 
the survey, but was proxied by the response to the following question: "To the best of your knowledge, about 
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u? 0 ^^^ your nonentry level jobs have been filled from internal sources in recent yean? This 
vsnabte (INT?ROM) should be liighly correlated with avenge tenure, since butoiaei imonai 
promooons will have long tenure employees compared to businesses that hire from the outside. The variation 
SrSjy.yjtt ? job tv**** may also play a role in the decision to train. 

ISTS^SSIT ^J?" 01 *? m *"» Wiicants more carefully in order to 

reduce i training costs. A variable measuring whether or not job candidates am required to take a written or 
other formal test of skill (SCREEN) is used and is expected* be po^^lylm^ wtoZ£^ 

Information on product competition is only available tor the businesses in the manufacturing sector 
sod refers to the four^iigii SIC category of which the business ir a member. Hence, feesTvatu^ are not 
specific to the business itselfandcanonlyserveuarooghproayforthe businem? truTchancB^ The 
first, the cortcenwtion moo in the industry (CRATIO), isT measure of the Wof dZSZSSEtoT 
Them are two problems with this variable. First, the latest dam for which it is availableUl9»rSL 
second, it can be argued that even in industries with high concentration ratios, the degree of competition 
between the leaders in the industry can be very intense. The second variable, the ratio of the valueof 
imports in the industry to the value of shipments (IMPRATIO). is used to measure the degree of foreign 
competition that the domestic firms race. * 

Results 

AM tK J a . ble . 5 ^nta^the results of estimating a binary logic model where the dependent variable equals 
one if the business reported that it had a formal training and development program foTthe particular 
ocwpanonal group under study, and zero otherwise. The predictions of the model are generally confirmed. 
S fJjTi rfS™ <* ******* LCAPLAB, RDRATTO, and AUTOMATE, are alwayTpotiuVe. 

but only LCAPLAB is significant The size of the business. LSEZE. is always positiv^ is rirttab 
six of the seven equations. Unfortunately, whether this is due to the "shirking- problem or to economies of 
5JS«5>w P"™ 00 <* W"™* canrw be determined. The proxy for average tenure of employeesT 
WTPROM the proportion of nonentry jobs that are filled through internal sources, is positive and significant 
for all employee groujpsi except clericals. This could reflect the reduced importance of specific training for 
this group. Finally. SCREEN is positive in all equations and significant in six of them. There appears to be 
a positive correlation between training and intensity of screening. 1 

, . . In Table 6 « mining index, defined as the sum of the responses to the questions on the presence 
of training programs for the seven occupational groups divided by the sum of seven binary variables on the 
presence of these occupations, is used as the dependent variable. The advantage of this variable is that all of 
the businesses can be included in the equation. The results in Column (I) show that the three indicators of 

S^t^StrSBS^ ^° Ugh V<*«^» * *U only one that is significant, the effects of 
RDRA1TO and AUTOMATE on the training index are reasonably close to significance. The weak effects in 
to ftsag^gated^yses become stronger when the groups are merged The other variables. LSEZE. 
SCREEN, and INTPROM remain positive and significant in this framework. Columns (2) and (3) show the 
results of estimating the training index equation on the sample of businesses in the manufacturing industry 
The main difference here is that LCAPLAB is no longer significant.' The two product market variables ire 
tried aUernaavely in columns (2) and (3) but neither is significant 

, Fm * ,lv ' Tabw 7 resuhs of estimating equations on the per worker cost of formal training 

programs. As can be seen, the samples are extremely small here, and were even smaller for the excluded 
occupation groups. In column (5). the dependent variable is a training cost index which is an avera R e of the 
responses to the four training cost questions. The results in this table are very weak and indicate that training 
cost data of the type collected in the Columbia Business School Survey may be very unreliable The fact 
that the predictions of the model were borne out for the binary dependent variable but not for the cost 



* Barron, et al. (1988) observed the same result in their analysis of the EOPP data set. 

This is not because of the inclusion of CRATIO or IMPRATIO. When the column (1) specification 
was estimated for the manufacturing businesses, LCAPLAB was not significant 

3 
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fornS e tnSS^ M ^ ** busincssea ta ^ ^P 16 ^ 5060 ***** » calculate accurately the costs of 



SUMMARY AND DIRECTIONS FOR FURTHER RESEARCH 



^ninJ^iSSfj!? ^E** 00 ? <* "J" 2 * 0 * copcra* Mvey dan to study investments io 
Sv^TL?^^^^ <,,l 5- i!!^ <1??^ showed that most studies of niuing 

rely on data provided by individuals and therefore focus on tat variation in training across individuals and its 
c f? r • dv «w*netti Aithough economic models of trainini decisions are framed in terns of 
fL < ? n, ^i I ? i c^lcuiatioo of the costs and benefits of such treating, empttcaJ wo* has never been aWeTIeat 
tSS^JSA ^vic^The data collected Izom prtxsurvoy, of corporate o^hTve 

SLSSS^t^ h T P0{hC,i, "f^ 8 bec ?" *?• *i^cwl to obtain information oo economic 
characteristics that are important elements of a model of employee training. 

The Columbia Business School Human Resources Survey is much better suited to an analysis of the 
variation in tnunmg across U.S. businesses. It has the significant advantage of provS "thi resascha » whS 
demiled information on the company's human resource policies and its e^k^^T^ton 

£fa. ^r^^f 0 ?^ T?Ti. I™*™- ^ W of mfonnadon is essential for hypoAeT 
tesung regarding the factors that explain why some companies are more likely to invest in tiainmg than 

* ^P' 0 ^ trtmin 8' wvey collected Mormanon on (1) whether or not the 
business had a formal employee training and development program; and (2) the approximate cost of formal 

^ <tevd0pmC, S J* 0 *""* P* employee m the year prior to the survey. The results (torn the survey 
show that businesses wUl respond to question (1), but only 40* of thore businesses with a formal tammT 
program responded to die cost question. My analysis of the detenninants of responding showed that there 
wm no clear pattern: the probability of responding was not significantly correlated with any economic 
characteristics or human resource policies of the business unit* 

. . ^.econometric analysis of the detenninants of the variation in training across businesses showed 
uiat the predictions of the behavioral model were supported when the binary dependent variable was utilized. 
For example, large businesses, those with high capital-labor ratos, and those with a high proportion of 
SiL^ 0 ^, !S ^ 10 ^ . fonMi . Prognuns. In the case of the cost measure, 

Z££\2l I 0 ** P crfonned P^y- J* » conjunction with the low response rate for the cost question, 
suggests that the cost question may not be suitable for obtaining information on the training effort in US 
SSJSSL ^ ?* y * bv^y l«« » our making plans to conduct a follow-up survey of* * 
respondents m order to obtain alternative measures of the extent of training. We plan to experiment with 
questions regarding the number of hours spent by various personnel in training a newly hired worker as well 
as the number of months that elapse between the elate of hire and the date at which the individual is 
considered fully trained." 
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TABLE 1 

TRAINING PROGRAMS AND TRAINING EXPENDITUMy 



V «** Menepn H^^53L Sr*»tB c, e e^ g ^S 



LrrT^** 492% 45.1* 37.7% 319* 47j% 40 M 

JWW,, (4tt) (J5) (461) (IS) $J 

Mm* Age oT 
Ph|ni is Yun 

Men Cm of 
Training Per 1 
Employee 

Totel Coet 0/ 
Training Ptr 
Bnriaew 



12 
(222) 


22 

ai) 


13 
(1M) 


20 

(26) 


14 

(143) 


20 
(62) 


12 
013) 


$1,343 

(101) 


31.037 
(3) 


$1,401 
($4) 


5873 

(«) 


$361 

(70) 


$470 

(26) 


$339 
(49) 


$1,164,121 
(89) 




$2,101,743 
(74) 




$229,313 
(62) 


$706,326 
(23) 


$1,299,167 
(42) 



Note: The temple tin it in p^jntbeeee. 

Celeuleied by multiptyiiig the uiinmg coet per employe* by the number of employee* in the occupation*! cut* ory. 
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table 2 

mean value of training index* by industry 

Industry Trainina Index 

I. All (N » 491) 

Z Mfcing * 28) 300 

3. CoMttuctioa (N ■ 3) .167 

4. Nondurable Marat (N * 70) 463 

5. Datable Marat (N « 124) 254 

6. Iransportatioo (N • 83) 535 

7. Wholesale Dade (N • 10) ^42 

8. Retail Trade (N * 27) 535 

9. Finance, Ini, Real Estate (N ■ 59) J31 

10. Business A Repair Services (N * 34) ,4g0 

II. Personal Services (N ■ 8) ^17 

12. Entertainment Services (N ■ 5) Q83 

13. Professional Services (N - 10) 467 

Training Index » 

7 Dummy Variable for Presence of Training Program for Occupation i 
i-1 

7 Dummy Variable for Presence of Workers in Occupation i 

i-i 
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TABLE 3 

PERCENTAGE OF BUSINESSES WITH FORMAL TRAINING 
PROGRAMS THAT REPORTED COST OF TRAINING, BY SKE QUAKTILE 

SIZE 1 SEE 2 SEE 3 SEE 4 

(2-241) (242-898) (899-3900) (3901-316900) 

1 -386 J86 .413 J37 

(35.8) (39.6) (56J) (76.9) 

2. Unionized 

EST flft 333 063 

iecwucal C28.fi) (27J) (50.0) (66.6) 

3. Nonunionized 

Professional/ J2S .368 400 

TeChnkal 0« (35.5) (5L9? (63i) 3 

4. Unionized o.O 0.0 375 091 
Cknc " 1 (^-7) (0.0) (38.1) (61.0 

5. Nonunionized .395 .371 413 991 
nCnCai t 24 ' 7 ? (32.D (42i) (51^) 

6. Unionized 

Manufacturing/ .111 .333 ^ - 7n 

' Ptad « ta (58.1) (46^) (39.2? y$ 

7. Nonunionized 

Manufacturing/ .378 357 313 244 

ftoducno ° < 33 -*> (37.3) (42.1) (59.4) 



s: Numbers in parentheses show the proportion of businesses with formal training 



TABLE 4 

PROBABILITY OF REPORTING COST OP TRAINING 
GIVEN THAT FORMAL TRAINING PROGRAM EXISTS 



SIZE 

ROA 

CAPLAB 

YRPGM 

POUCY 

NONDUR 

OUR 

TRANSP 

w;rrRADE 

RETAIL 

BUSSERV 

PERSERV 

Constant 

N 



-.128 
(-1.45) 

.604 
(1.24) 

-4.82 
(-98) 

-.01 
(-.32) 

-.014 
(-.32) 

.198 
034) 

.785 
(1.49) 

U0 
(2.49) 

.93 
(.63) 

1.54 
(2.38) 

1.05 
(1.67) 

119 

(1ST) 

.55 
(-.44) 

186 



Nonunion 
Pjsgr&L 

-.038 
Ml) 

ixn 

(MI) 

-5.52 
(-.83) 

.002 
(13) 

-.03 
(-64) 

-.40 
(-.65) 

-.01 
(-.11) 

.53 
(-94) 



1.15 
(1.32) 

1.11 
(1.63) 



-.70 
(-.55) 



Nonunion 
CericaJ 

-.025 
(-26) 

.55 
(.75) 

-3.56 
(-.72) 

-.01 
(-68) 

-.01 
(-.15) 

-.80 
(-96) 



.73 
(1.41) 



1.36 
(1.78) 

1.99 
(2.57) 



-.136 
(-.09) 



Nonunion 
Mfg/Prod 

•298 
(-1^7) 

1.95 
(1.02) 

40.48 
(1.86) 

-.05 
(-2.05) 

-.15 
(-2.19) 

1.58 

(.82) 

119 
(1.18) 

.89 

(.47) 



3.73 
(1.87) 

.45 
WI) 



1.08 

(.57) 



155 



121 



102 
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TABLE 5 

BINARY LOG IT MODELS OK PRESENCE OK FORMAL TRAINING PROGRAM 



Professional/Technical Manufacturing/ 



Independent 
Variable 


Managers 
(N = 347) 


Employees 


Clerical Employees 


Emolovees 


Union 
(N = 43) 


i^vhiimuuii 

(N = 330> 


Union 
(N^67) 


Nonunion 
fN « 344) 


Union 
(N = 122) 


Nonunioa 
(N = 233) 


LSIZE 


.34 
(4^94) 


95 
(2*06) 


.ID 

(2.33) 


.51 
(2.37) 


25 
(3.63) 


j06 
(48) 


.18 
(2-35) 


LCAPLAB 


.14 
(2.15) 


1 41 

(2.39) 


Iti 

.15 

(2.64) 


.53 
(2.27) 


.20 
(2.90) 


.15 
(99) 


.18 
(195) 


RDRATIO 


.64 
(.84) 


* /.JU 

(18) 


XA 

(84) 


73.53 
(45) 


1.11 
(145) 


4.16 
(18) 


.48 

(-62) 


SCREEN 


.99 
(2.77) 


~ .U7 

(2.53) 


1 w 

1.33 

(437) 


O 1 

.51 

(105) 


.96 
(3.31) 


2.04 
(3.96) 


1J22 
(385) 


INTPROM 


.01 
(2.78) 


.03 
(171) 


.01 
(3.21) 


.00 
(03) 


j00 
(24) 


jQ2 
(2.77) 


jOI 
(2-59) 


AUTOMATE 


.12 
(1-02) 


.77 
(102) 


.15 
(1.23) 


.72 
(175) 


.13 
(104) 


35 
(142) 


-.25 
H*5) 


Constant 


-2.87 
(-4.26) 


-8.12 
(-1.80) 


-2.06 
(-2.98) 


-5.81 
(-2.35) 


-2.75 
(-3.74) 


-3.63 
(-2.48) 


•1.14 

M-29) 
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table 6 

dependent variable: training index 



Independent 
Variable 

LSEE 

LCAPLAB 

RDRATIO 

SCREEN 

INTPROM 

AUTOMATE 

CRATIO 

IMPRATTO 

Constant 



(1) 

QLsJSH 

.040 
(3-88) 

.037 
(3.51) 

.179 
(134) 

.468 
(7.43) 

.002 
(2.47) 

.024 
(129) 



-.02 
(••15) 

22 



(2) 
<N- 153) 

.037 
(233) 

.024 
(1.22) 

.076 
(.51) 

.494 
(4.99) 

.003 
(2.33) 

.043 
(1.52) 

-.001 
(-.47) 



■23 
(-122) 

29 



(3) 
ft* ' 151) 

.036 
(2.13) 

.019 
(.97) 

.089 
(.60) 

.481 
(4.81) 

.003 
(2J2) 

.044 
(1.53) 



Note: In Columns (2) and (3). the regressions include only businesses in the manufacturing 



.015 
(.12) 

-.30 
(-1.58) 

29 

sector. 
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TABLE 7 
DEPENDENT VARIABLE: 
PER WORKER COST OF FORMAL TRAINING PROGRAM 





(1) 


(2) 


(3) 


(4) 


(5) 






Nonunion 




Nonunion 






nmciiH wily 




manufacturing/ 


Training 




Managers 


Technical 


Clerical 


Production 


Cost 




Employees 


Employees 


Employees 


Index 




(S a 78) 




/VI — <A\ 




(N * 99) 


LSEE 


10d.ll 


195.90 


150.60 


177.9S 


75.19 




( 43) 


1.04; 




i4aT\ 

(145) 


(.53) 


LCAPLA n 


10U1 


285.40 


107,18 


126.78 


157.91 






l«o /; 




(1.84) 


(1.09) 


RDRATIO 


-1765.72 


*853£7 


9228 


34.68 


-783.85 










(.04) 


(-29) 


SCREEN 


-67.83 


2651.67 


183.44 


24.55 


704.77 




(-.05) 


(109) 






(85) 


INTPROM 


•3.72 


•11.07 


0727 


124 


-8.16 




(-.24) 


(••58) 


(•1.69) 


(32) 


(-80) 


AUTOMATE 


30620 


58.09 


-3622 


-JO 


113.93 




(.63) 


(.09) 


(-.26) 


(-00) 


(.44) 


Constant 


385.12 


1241.39 


30197 


-301.14 


338.13 




(.13) 


035) 


(.34) 


(-38) 


(.50) 


R* 


.02 


.10 


.15 


.23 


.04 
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